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Getting a grip on insight: real-time and embodied Aha experiences
predict correct solutions
Ruben E. Laukkonen a, Daniel J. Ingledewb, Hilary J. Grimmerb, Jonathan W. Schoolerc and
Jason M. Tangenb

aCognitive Psychology, Vrije Universiteit Amsterdam, Amsterdam, Netherlands; bSchool of Psychology, The University of
Queensland, St Lucia, Australia; cPsychological & Brain Sciences, University of California, Santa Barbara, USA

ABSTRACT
Insight experiences are sudden, persuasive, and can accompany valuable new ideas
in science and art. In this preregistered experiment, we aim to validate a novel visceral
and continuous measure of insight problem solving and to test whether real-time and
embodied feelings of insight can predict correct solutions. We report several findings.
Consistent with recent work, we find a strong positive relationship between Aha
moments and accuracy for problems that demand implicit processing. We also
found that the intensity of the insight experience further predicted the accuracy of
solutions and participants naturally embodied the intensity of their insight
experiences by squeezing the dynamometer more tightly. Intriguingly, this
unintentional embodiment further predicted the accuracy of solutions. We suggest
that the dynamometer complements previous measures by (1) simultaneously
capturing both process and feeling in real-time, (2) highlights the value of measuring
Aha moments on a continuum of intensity, and (3) firmly establishes that the
impulsive feeling of Aha can carry information about the veracity of an idea. We
discuss the findings in light of a recent theoretical account of how feelings of insight
may act as a heuristic to select ideas from the stream of consciousness.
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Introduction

Thepsychologicalphenomena that interesthumans the
most are often deeply and fundamentally subjective;
take for example, happiness, love, meaning, or con-
sciousness. The challenge of understanding these
phenomena – particularly in pursuing them scientifi-
cally – often lies in their subjective and ephemeral
nature. This challenge is extant for the sudden feeling
of insight, an enigmatic phenomenon where a solution
to a problem, or a new idea, appears in the mind of its
pursuer as if “out of nowhere”, immediately filling
them with certainty about its truthfulness and value
(Schooler&Melcher, 2009).Despite theephemeral char-
acter of insight, researchers have been collecting data
and pursuing a scientific explanation for such “sudden
knowing” experiences for at least the past century
(Köhler, 1921; Sternberg & Davidson, 1994). Although

considerable progress has been made, there remain
challenges to effectively working with insight experi-
ences in laboratory settings. In this paper, we outline a
new embodied and real-time measure of insight using
a dynamometer that we believe captures the key fea-
tures of an insight experience: its cognitive qualities
(sudden and unexpected) as well as its affective or phe-
nomenologicalquality (theAha experience). As an appli-
cation of this new tool, we also aim to complement
previous research examining whether real-time and
embodied insight experiences – and their intensity –
are predictive of accurate ideas.

The Many faces of insight

To measure insights in the laboratory demands that
we have a clear definition, but previous research has
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been somewhat heterogeneous in this regard (Lauk-
konen & Tangen, 2018). To integrate inconsistencies
in the literature, Öllinger and Knoblich (2009) pro-
posed that insight can be defined as: (1) a particular
cognitive process – i.e. a metacognitively sudden sol-
ution following a shift in perspective or represen-
tational change (Ohlsson, 1984), (2) a unique set of
problem-solving tasks – i.e. problems that tend to
elicit sudden solutions, and (3) a specific phenomeno-
logical state – i.e. the feeling of Aha that accompanies
some sudden solutions.

The different methods of capturing and defining
insight have also changed over time. Metcalfe and
Wiebe (1987) focused on measuring the cognitive-
process dimension of insight employing a “feelings-
of-warmth” measure that tracks metacognitions
during problem solving. Here, a more metacognitively
unexpected solution hints at a different cognitive
process than a metacognitively predictable one (i.e.
solving processes leading to solution were or were
not available to introspection). In recent years,
prompted by the desire to catch many insight experi-
ences with compact problems in physiological and
neuroimaging research, it became common practice
to measure the phenomenological aspect of insight –
i.e. the Aha experience (e.g. Bowden & Jung-
Beeman, 2007; Kounios et al., 2006; Salvi et al.,
2015). However, as yet there is no method that cap-
tures both the cognitive (sudden and unexpected)
and the phenomenological (Aha! Experience)
aspects of insight simultaneously.

Like Öllinger and Knoblich (2009), Danek (2018)
emphasised that there is likely no single condition
that can define insight, but that both the cognitive
process and the affective components are necessary
to speak of insight. Danek (2018) also suggested
that a “true insight” ought to be correct. Indeed, an
exciting recent finding is that Aha experiences tend
to correlate with accurate solutions to problems
(Danek et al., 2014b, 2020; Danek & Wiley, 2017;
Hedne et al., 2016; Salvi, Bricolo, et al., 2016; Thread-
gold et al., 2018; Webb et al., 2016, 2018), which we
discuss further below.

In this paper we therefore assume that both the
cognitive process (i.e. sudden and unexpected) as
well as affective components (i.e. the Aha experience)
together play a role in what we may call “insight”. We
also align ourselves with more recent neuroimaging
research, wherein the same problems can be solved
either with or without insight, and thus needs to be
captured on a case by case basis (Bowden & Jung-

Beeman, 2007; Kounios & Beeman, 2014). In order to
show how the dynamometer – a highly sensitive con-
tinuous measure of grip-strength (Creswell et al.,
2016) – extends on existing tools for capturing
insight, below we provide an overview of the self-
report and warmth measures of insight.

Feelings of warmth: the cognitive dimension of
insight

The warmth measure of insight assumes that humans
have some metacognitive sense of how they are pro-
gressing during problem solving (Metcalfe, 1986; Met-
calfe & Wiebe, 1987). Metcalfe (1986) originally used
“warmth” as an intuitive spectrum of progress,
where a cold state indicates that one is far away
from the solution and a hot state indicates the
feeling that one is close to the solution. Thus, while
solving the problem, a participant can be occasionally
prompted to make a warmth rating. Perceived pro-
gress on the problem can then be estimated by
warmth ratings over time. The cognitive dimension
of insight, i.e. sudden or unexpected solutions, can
then be inferred by a relatively sudden shift from a
cold state to a solution state (e.g. in a matter of
seconds).

In their study, Metcalfe and Wiebe (1987) compiled
insight problems and another set that was previously
categorised as multi-step problems (termed analytic
problems). The authors found that insight problems
elicited more sudden transitions from cold states to
solution states than the analytic problems, which
showed more gradual warmth ratings preceding the
solution. Metcalfe and Wiebe (1987) recommended
that insight therefore “… be defined in terms of the
antecedent phenomenology that may be monitored
by metacognitive assessments by the subject”
(p. 243). Although the warmth measure was an impor-
tant contribution and one of the first objective dem-
onstrations of the insight phenomenon, there are
both practical and theoretical limitations (Laukkonen
& Tangen, 2018; see Weisberg, 1992 for an early com-
mentary on limitations of the warmth measure).

First, and as discussed earlier, insight solutions can
have varying affective qualities including pleasure,
relief, a sense of certainty, and surprise (Danek &
Wiley, 2017; Webb et al., 2016). Second, gradual
warmth patterns do not preclude the presence of a
sudden solution because progress on a problem can
be illusory. Participants can sense that they are
making progress on a problem and then experience
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a sudden and unexpected solution, so long as the per-
ceived progress was unrelated to the final solution.
Consider the following insight problem:

A young boy turned off the lights in his bedroom and
managed to get into bed before the room was dark. If
the bed is ten feet from the light switch and the light
bulb and he used no wires, strings, or other contraptions
to turn off the light, how did he do it?

One may start solving this problem with the wrong
representation (that it is night time outside). Then,
one could start to consider possible explanations
given this representation (e.g. that his light is voice
controlled) and feel like one is making progress. Here,
one would provide gradual warmth ratings. It might
then suddenly occur to the problem solver that it is
daytime outside, and an insight experience ensues.
The pattern here would be one of gradual warmth
ratings that appears analytic and step-by-step, but
nevertheless a representational change occurred and
a subsequent insight. This highlights that insights can
occur despite warmth ratings indicating non-insight. Pro-
viding data in support of this line of reasoning, Laukko-
nen and Tangen (2018) showed that sudden transitions
in warmth ratings were more likely to be self-reported
as insight moments, as one would expect. However,
when participants reported gradual warmth ratings,
then there was nevertheless a 50% chance that a par-
ticipant would report experiencing an Aha moment,
suggesting that gradual warmth ratings have little to
no bearing on whether or not an Aha moment
occurred. This pattern of results may indicate that the
warmth measure is only capturing sudden solutions
when participants are stuck (from impasse to insight),
but not when they are working on a problem from
the wrong perspective (from restructuring to insight).
The study also found that the overall convergence
between self-reports of Aha and those indicated by
warmth ratings was low, suggesting that the subjective
experience of participants in retrospect does not con-
sistently reflect participants’ real-time warmth ratings.

A few practical limitations of the warmth measure
are also worth mentioning. In previous research,
researchers retrieve no more than one data point
every ten or fifteen seconds (Chein et al., 2010; Lauk-
konen & Tangen, 2017; Metcalfe & Wiebe, 1987),
which is problematic because insights are sudden
and immediate, so even ten seconds may provide a
meaningful window to experience progress on a
problem. Many problems can also be solved very
quickly, and without at least two ratings it is not

possible to infer what progress (if any) was experi-
enced, meaning that several trials provide no useful
data points. A more continuous measure – such as
the dynamometer – would make it easier to capture
rapidly changing metacognitions.

Self-report: the phenomenological dimension
of insight

Aside from the warmth measure, another popular con-
temporary measure of insight is self-report (e.g. Aziz-
Zadeh et al., 2009; Bowden et al., 2005; Danek et al.,
2014a; Salvi et al., 2015; Salvi, Beeman, et al., 2020,
2020a, 2020b). The self-report method is easier to
administer, it captures the affective or phenomenologi-
cal qualities of the insight experience, and it is more
amenable to neuroimaging (Aziz-Zadeh et al., 2009;
Bowden & Jung-Beeman, 2007; Kounios et al., 2006;
Luo et al., 2004). Capturing Aha moments via self-
reports usually involves the administration of a set of
problemswhere, after a solution is provided, the partici-
pant indicates whether that particular solution was
accompanied by an Aha experience. The Aha experi-
ence can include various dimensions such as confi-
dence, obviousness, pleasure (Webb et al., 2018),
surprise, relief, and drive (Danek & Wiley, 2017). The
self-report measure also clearly maps onto different
physiological markers, including eye blinks, pupil
dilation, and neural activity (Kounios et al., 2006, 2008;
Salvi & Bowden, 2016; Salvi et al., 2015, 2020a, 2020b).
Nevertheless, there are also limitations to the self-
report measure.

One limitation is that the self-report measure relies
on a retrospective judgment that demands a post-hoc
introspection. We have previously argued (see Laukko-
nen& Tangen, 2018), that an issue herein is inconsisten-
cies in the phenomenological definition of insight. For
instance, Cushen and Wiley (2012) relied on just two
dimensions (surprise and suddenness). Othermore con-
temporary work used amoremultidimensional descrip-
tion, including features likepleasure, certainty, and relief
(e.g. Danek & Wiley, 2017; Jung-Beeman et al., 2004;
Webb et al., 2016). And yet others have tried to
provide a more minimal description of the Aha experi-
ence, relying more on participants lay sense of what
an Aha moment is (e.g. Salvi et al., 2016; Laukkonen &
Tangen, 2017; 2020). Clearly, how an Aha moment is
described to participants will have an impact on what
is thereby recorded in the experiment.
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Retrospective self-reports are also problematic for
experiments interested in comparing Aha moments to
other behavioural or metacognitive outcomes. Several
recent studies have found that when Aha moments
occur, the solution is likely to be correct (Danek et al.,
2014b, 2020; Danek & Wiley, 2017; Hedne et al., 2016;
Salvi, Bricolo, et al., 2016; Threadgold et al., 2018; Webb
et al., 2016, 2018, 2019). However, the positive associ-
ation between verbally reported Aha moments and
accuracy could be influenced by the relationship
between confidence and accuracy, or some other meta-
cognitive reflection prior to reporting (although see
below discussion and Danek & Salvi, 2020). For
example, a participant could initially experience an Aha
moment, but realise upon reflection that their answer
is wrong, and then change their mind about having
experienced Aha (since Aha moments are meant to be
correct). This pattern of responding would artificially
lead self-reported Aha experiences to be associated
with correct responses, but not because of the feeling.

Nevertheless, there is some evidence that the Aha
and accuracy relationship is not simply driven by confi-
dence. In two studies, Aha moments predicted accu-
rate problem solving without mentioning confidence
in the description (Hedne et al., 2016; Salvi et al.,
2016). Given these results, Danek and Salvi (2020)
argued that “… it seems unlikely that the accuracy
effect is solely based on high confidence serving as a
cue for high Aha! ratings” (p. 485). While we agree
that this is likely the case, it is plausible that partici-
pants’ own intuitive definition of an Aha moment
includes confidence. For instance, Salvi et al. (2016)
examined to what extent insight moments versus ana-
lytic (gradual, step-by-step) were accurate. They found
that compound remote associates (CRA), anagrams,
rebus puzzles, and even a visual problem task (invol-
ving the discovery of an object in a noisy or ambiguous
image), all showed greater accuracy when solved via
insight. In the experiment, “Solving a CRA problem
via insight was described as the answer suddenly
coming to mind, being somewhat surprising, and
with the participant having difficulty stating how the
solution was obtained (‘feeling like a small Aha!
Moment’)” (Salvi et al., 2016, p. 6–7). Thus, although
there was no mention of confidence in this study,
nevertheless mentioning an Aha moment may natu-
rally prompt the problem solver to look out for sol-
utions that feel confident, since this is a natural
phenomenological characteristic of the Aha experi-
ence according to both Webb et al. (2018) and Danek
& Wiley (2017). Thus, excluding confidence from the

description may not automatically change the partici-
pant’s sense that Aha moments ought to be accurate
and accompanied by confidence. It also does not
account for the possibility that participants report
Aha moments when they believe they have found a
correct solution, regardless of felt confidence.

Crucially, we expect that consistent with previous
work, the Aha moment does genuinely carry infor-
mation about the accuracy of a solution, hence
making them more likely to be correct (Laukkonen
et al., 2018, 2020). Thus, it is our hope that using the
dynamometer will clear up any lingering doubts
about the relationship between insight and accuracy,
and demonstrate that this exciting finding is robust.
Using the dynamometer, discussed further below,
we aim to strengthen previous work to show that
indeed the insight experience, even when captured
in real-time, can predict accurate solutions.

The best of both phenomenology and
cognition: an embodied real-time measure

Here we suggest that a new tool, which captures both
the cognitive and affective dimensions of insight, in
real-time, as well as the intensity of the insight experi-
ence, can help to extend on previous work and to
affirm the robust finding that Aha moments tend to
be correct.

A dynamometer is a highly sensitive handheld
measure of grip strength that can be used to
capture moment-to-moment fluctuations in cogni-
tive states. In one study, Creswell et al. (2016) used
the dynamometer for measuring hunger because
they argued that the device’s non-verbal nature
makes it less subject to the limitations of language
and less likely to interfere with other task demands.
The authors found that the dynamometer was a
better predictor of actual eating behaviour than
verbal reports. They also observed “verbal oversha-
dowing”; if participants verbalised hunger and used
the dynamometer, the dynamometer was no longer
predictive of eating behaviour. Creswell et al. (2016)
argue that the participants were “losing touch” with
their feelings due to the concurrent verbalising,
potentially explaining why the dynamometer was a
better predictor than verbal-reports. In a subsequent
study Creswell et al. (2019) demonstrated that the
dynamometer was similarly useful in elucidating
craving states associated with cigarettes. It may be
that the problem solving domain,and particularly
research on the subjective Aha experience,could
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likewise benefit from a more visceral and embodied
measure that does not interfere with task demands.

Considering the limitations of the warmth measure
and verbal reports, an ideal measure would capture
perceived progress continuously without interfering
with the task and capture the sudden onset of a sol-
ution, as well as the “Aha” experience in real-time
(effectively capturing the strengths of both feelings-
of-warmth and the self-report measure while avoiding
the limitations). To this end, the dynamometer is a
promising candidate.

Many theoretical frameworks also propose that feel-
ings carry valuable information that aiddecision-making
in uncertain contexts (Damasio, 1996; Schwarz, 2012;
Slovic et al., 2007). Consistent with these theories, we
have recently proposed that the feeling of insight may
act as a kindof informative “intuition” that aids the selec-
tion of new ideas (Laukkonen et al., 2018, 2020). For
instance, we recently demonstrated that artificially eli-
cited insight experiences could make facts (both true
and false) appear true (Laukkonen et al., 2020). Thus, in
addition to integrating existing measures, we hope to
capture the insight experience with high sensitivity,
fidelity, and prior to any opportunity of reflection, to
remove any doubt that the feeling of Aha is an informa-
tive marker of an accurate solution. Crucially, although
previous work indicates that insights tend to be
correct, false insights do of course occur (see Ohlsson,
1984; Danek & Wiley, 2017).

Hypotheses

Using the dynamometer to capture problem solving
progress and real-time Aha moments, we expected
that analytic problems will elicit more gradual
warmth ratings, and classical insight problems and
remote associates ought to show more sudden tran-
sitions from cold states to solution states indicating
more unexpected solutions (in line with Metcalfe &
Wiebe, 1987). In other words, analytic problems
should elicit a greater average increase in grip-
strength over time, compared to insight and com-
pound remote associate problems. Analytic problems
were expected to elicit the fewest Aha experiences
(spikes in the dynamometer), followed by compound
remote associates, and insight problems were
expected to elicit the most (Webb et al., 2016).

To check for convergence, self-reported insight
moments were also expected to have a moderate to
strong correlation with spikes in the dynamometer
output (i.e. full strength squeezes), and show the

same pattern of results across the problem types. Cru-
cially, dynamometer spikes (i.e. real-time Aha
moments) were expected to predictmore accurate sol-
utions andhigher confidence in the solution. Apositive
association between real-time dynamometer insights
and objective performance would be an important
step towards confirming a genuine relationship
between Aha moments and accurate solutions.

Methods

Participants, design and materials

This experiment was approved by The University of
Queensland Human Research Ethics Committee
(UQHREC), clearance number: 17-PSYCH-141-4-AH, and
conducted in accordance with the Declaration of Hel-
sinki. Sixty participants (20 males, 40 females; mean
age = 19.73, SD = 3.87) were tested in exchange for
course credit, which is a sufficient sample to detect
medium effect sizes observed in similar research (e.g.
Salvi et al., 2016), and we calculated that the power to
determine an effect size of .5 with n = 60 is 0.968. Some
of the problems involved language cues or cultural refer-
ences so participation was restricted to native English
speakers. In a fully within-participants design, partici-
pants were presented with the same 30 problems
encompassing 10 insight problems, 10 analytic pro-
blems, and 10 compound remote associates (CRA). The
problems (see Appendix B for the full set) were printed
on 30 individual cards and presented to participants ran-
domly, one-by-one. We chose these problems because
they are the most commonly used in insight research
(Bowden& Jung-Beeman, 2003; 2007; Chu &MacGregor,
2011;Cushen&Wiley, 2012;Metcalfe&Wiebe, 1987; Salvi
et al., 2015; Webb et al., 2016). Participants were given a
maximum of 90 s to attempt each problem. We didn’t
record when the problem was solved, as participants
were focused on their dynamometer ratings, and only
provided their verbal response once they had followed
the dynamometer protocol (which would lead to vari-
able delays based on both the verbal report and record-
ing by the experimenter). All materials, the experimental
programme, and finer details for replication can be
accessed on the Open Science Framework (https://osf.
io/p6gqe).

The dynamometer was the same model used by
Creswell et al. (2016), developed by Vernier. The
device records grip strength 10 times per second and
displays the data graphically as a function of time
and Newtons (N) of pressure. The device has an
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accuracy of ±0.6 N and an operating range between 0
and 600 N. The data are recorded on a computer using
Logger Lite 1.9.1, and the ratings were recorded using
the free open source program LiveCode Community
7.0.6 on another computer. Participants were asked
to report whether an Aha moment occurred (yes or
no), and if yes, how intense the experience was on a
12-point scale where 1 is mild and 12 is intense. They
also reported confidence in the solution on a 12-
point scale where 1 is “not at all confident” and 12 is
“very confident.” Participants also completed the
Mindful Attention Awareness Scale (Brown & Ryan,
2003), the results of which will be reported elsewhere.

Procedure

Subjects were tested individually in a one-hour session
and were provided with written instructions overview-
ing the experiment and explaining how to respond to
the questions. These instructions can be found in
Appendix A. In the instructions, we deliberately
avoided mentioning the affective qualities of Aha and
made no mention of confidence as a dimension of
Aha moments. Aside from the brief description of the
Aha moment, the instructions stated that participants
would need to rate the subjective intensity of their
Aha moments, as well as their confidence in the accu-
racy of their solutions. We reasoned that by instructing
participants to separately rate their feelings of Aha and
confidence, participants will separate their feelings of
confidence from their feelings of Aha and hopefully

mitigate the potential confidence confound discussed
earlier. In the transcript, participants were also
instructed on how to use the dynamometer to express
their feelings of closeness to the solution as well as
any potential insight moments. They were told to grip
the dynamometer in their dominant hand and
squeeze the device according to how close they feel
they are to solving the problem. They were told to do
this up until they arrive at a solution, at which point
they give the device a full-strength squeeze if they
experienced an Aha moment. If no Aha moment
occurred, they were told to simply relax their grip.
They were then asked to verbalise their solution to
each problem, with a maximum of 90 s allowed to
solve the problem. A contingency matrix showing the
four possible combinations of problem-solving pro-
gress and insight experiences is illustrated in Table 1.

Following the instructions, participants were asked
to grip the dynamometer and imagine that they are
solving a problem. They were shown the output
graph using the Logger Lite software and asked to
gradually increase and decrease their grip strength,
and to simulate a full-strength Aha moment so that
they can see how their actions are depicted on the
graph. This procedure aimed to help the participants
develop a greater understanding of the task and
increase attention to their feelings of closeness
when solving the problems. The 30 problems were
then presented one-by-one in a randomised order.

After each response, participants were asked a set
of meta-cognitive questions. They were asked to rate

Table 1. Four possible combinations of problem solving progress and insight that can be
detected by the dynamometer.

No Perceived Progress Perceived Progress

Insight

No Insight

Note. Traditional warmth measures only detect patterns A and D, where patterns B and C would
be misclassified as non-insight or insight, respectively. Spikes greater than 6 standard deviations
above the mean are classified as insight moments.
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their confidence in their answer from 1 to 12, 1 being
“not at all confident” and 12 being “very confident”.
They were then asked whether they experienced an
Aha moment and, if so, they were asked to rate the
intensity of the Aha moment from mild to intense,
also on a 1–12 scale. The order of the Aha moment
and confidence questions were counterbalanced.
Finally, participants completed the Mindful Attention
Awareness Scale (MAAS; Brown & Ryan, 2003).

Results

Descriptives and preprocessing

Since no participants were removed, there was a total
of 1800 responses to problems (60 participants and 30
problems per participant), and also 1800 dynam-
ometer responses. A total of 1278 of the data points
were used for analysis because participants rated 13
of the problems as familiar, and participants failed
to provide an answer before timing out in 509
cases. For analyses of the accuracy of Aha moments,
there were slightly fewer observations (e.g. some par-
ticipants did not have any Aha moments in the ana-
lytic condition and thus there were no accuracy data
for that condition for that participant).

Thedynamometer datawere standardised in order to
detect spikes (i.e. full strength squeezes representing
insight moments). Informed by a visual analysis of all
trials by three independent raters (α = .96), we chose 6
SD above the mean as an appropriate cut off to
capture spikes during problem solving. In the preregis-
tration, we planned to use differential warmth (i.e. the
difference between the first warmth rating and the last
warmth rating) to measure perceived progress.
However, we decided against this method because the
dynamometer spikes recorded at the end of some trials
woulddirectlybias theanalysis. Instead, the independent
raters also coded the dynamometer patterns according
to the size of the slope prior to solution or spike. They
blindly rated the slope of every dynamometer pattern
as 0 (no slope), 1 (some slope), or 2 (steep slope) in
different random orders, again showing high inter-rater
reliability, α = .88. The three ratings for each graph

were averaged so that each trial had a single slope
value ranging from 0 to 2. Since there is no generally
accepted objective criterion for evaluating progress
prior to solution (particularly with the dynamometer),
we see the above method as the safest first pass. Data
are available in the preregistration for more comprehen-
sive analyses (and we recommend options in the discus-
sion). The hypotheses remained the same. In Table 2
below, we present descriptive statistics of insights, confi-
dence, and accuracy, arranged by problem type.

Statistical analyses

In our analyses, we rely primarily on two techniques.
For the first set of analyses we use repeated measures
ANOVAs to assess the influence of the factors problem
type (analytic vs. insight vs. CRA) and method (verbal
vs. dynamometer) on Aha moments as the DV. In all
ANOVAs, analyses are conducted at the level of partici-
pants to ensure that we do not violate assumptions of
independence, and for clarity we also note how many
observations are used in each analysis. This approach
to analysis is conceptually analogous to previous
work on similar research questions (see for example,
Danek et al., 2014b; Salvi et al., 2016; Webb et al.,
2018). The second set of analyses involves regressions,
usually with Aha moments or Aha intensity as the IV
and accuracy or confidence as the DV. Due to the hier-
archical nature of the data in the second set of ana-
lyses, where Aha moments and their intensity are
nested within participants, we employed linear
mixed models (LMM) with participants as random
intercepts and Aha moments or intensity as fixed
factors. Where the DV is categorical (e.g. accuracy),
we used a generalised linear mixed model (GLMM).
All predictors were coded using mean-centered
effects coding, and we reported statistics in accord-
ance with similar previous work (Ding et al., 2021). All
analyses were conducted using the open source soft-
ware Jamovi (https://jamovi.org), and hierarchical
linear mixed models using the GAMLj module, which
is based on the lmer function within the lme4
package in R (Bates et al., 2015). Our data are available
on the OSF for further analysis https://osf.io/w7kyc/.

Table 2. Descriptive statistics for each problem type.

Mean Insight Intensity Mean Confidence Percent Correct Dynamometer Average Self Reported “Aha”

Analytic Problems 5.21 7.17 68% 4.86 26%
Insight Problems 6.73 6.21 57% 5.52 55%
CRA Problems 7.81 8.12 72% 7.74 72%
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Do verbal reports and the dynamometer
converge?

Aha moments. We began by comparing the pro-
portion of Aha moments recorded by the two
methods across the different problem conditions.
Figure 1 illustrates the incidence of self-reported
Aha moments and dynamometer spikes for analytic,
insight, and CRA problems. The general pattern of
Aha moments appears similar for self-report (top)
and for the dynamometer spikes (bottom): Both
methods indicate that analytic problems elicit the
fewest Aha moments, followed by insight problems,
and then CRA problems (both involving 180 obser-
vations, i.e. three per participant).

To test the above, we analysed whether the
pattern of Aha moments is the same for the two
methods across problem types using a repeated-
measures ANOVA with problem type and method as
factors and Aha moments as the DV. This analysis
revealed a main effect of problem type F(2,118) =

61.89, p < .001, ηp² = .512. Follow up Tukey compari-
sons indicated that Analytic problems elicited fewer
Aha moments than CRA problems, t(118) = 11.12, p
< .001 and insight problems, t(118) = 5.43, p < .001,
and CRA problems elicited more Aha moments than
insight problems, t(118) = 5.7, p < .001. There was
also a significant interaction between problem type
and method, F(2,118) = 21.05, p < .001, ηp² = .263.
Tukey comparisons revealed that, for analytic pro-
blems, self-reports showed more Aha moments than
the dynamometer, t(147) = 4.17, p < .001, but there
was no difference between the two methods for
CRA and insight problems.

Do dynamometer warmth patterns dissociate
problem types?

Previous research suggests that participants ought to
be less able to predict solutions that appear in mind
for insight problems and CRAs, whereas solutions to

Figure 1. Insights for self-report (top level) and dynamometer (bottom level) for the different problem types. The figure illustrates that the
incidence of self-reported insights and those captured by the dynamometer converge (i.e. show a similar pattern). Blue circles represent indi-
vidual participants with a random horizontal jitter to aid visualisation. Error bars represent 95% confidence intervals.
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analytic problems follow from more gradual warmth
patterns (Metcalfe & Wiebe, 1987). The size of the
dynamometer slope preceding solutions (DV) was
therefore evaluated for the three problem types as
the IV (involving one mean slope size for each
problem type and therefore 180 observations or
three per participant) using a repeated measures
ANOVA, F(2,118) = 19.8, p < .001, ηp² = .251 (illustrated
in Figure 2 below). Follow up Tukey comparisons

showed that analytic problems had a larger slope
(i.e. greater perceived progress prior to solution)
than CRA problems t(118) = 6.28, p < .001 and
insight problems t(118) = 3.52, p = .002. Insight pro-
blems also showed greater perceived progress than
CRA problems t(118) = 2.76, p = .018. The results
align with Metcalfe and Wiebe (1987) and underscore
the different metacognitions associated with solving
the different problems.

Figure 2. Average slope size by problem type. A greater slope in the dynamometer pattern indicates that the participant experienced more
metacognitive progress towards solution. Solutions to analytic problems tended to follow from greater perceived progress (illustrative example
provided on the bottom-left of the figure), compared to insight and CRA problems. Blue circles represent individual participants with a random
horizontal jitter to aid visualisation. Shading represents 95% confidence intervals.

Figure 3. The proportion correct of Aha and No Aha responses, split between verbal-report (left) and the dynamometer (right). Blue circles
represent individual participants with a random horizontal jitter to aid visualisation. Shading represents 95% confidence intervals.
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Do real-time Aha experiences predict accurate
solutions?

Next we investigated the effect of Aha experiences
(both verbal and visceral) on confidence and accuracy
collapsing across the three different problem types
(see Figure 3). In line with previous research, verbal
Aha experiences predicted more accurate solutions
to problems, t(58) = 12.6, p < .001, d = 1.64, and
greater confidence in the solution t(58) = 14.4,
p < .001, d = 1.87. Extending on previous research,
the impulsive squeeze of the dynamometer also
predicted more accurate responses, t(57) = 9.22,
p < .001, d = 1.21, and predicted greater subsequent
confidence, t(58) = 12.4, p < .001, d = 1.62. The key
finding is that the feeling at the very moment of sol-
ution – as indicated by a full-strength squeeze of
the dynamometer – is sufficient to predict more accu-
rate responses.

We also assessed the relationship between self-
reported Aha moments and solution accuracy at
each level of problem type (on a maximum of 6 obser-
vations for subjects who reported Aha and no Aha sol-
utions for the three problem types) using a repeated
measures ANOVA, F(5,115) = 19.7, p < .001, ηp² = .461.
As predicted, Tukey comparisons revealed that Aha
moments are only predictive of accuracy for insight
problems, t(115) = 3.97, p = .002, d = 1.2, and CRAs,
t(115) = 8.24, p < .001, d = 1.9, but not analytic pro-
blems (p = .99). The same test was carried out for
the dynamometer spikes at problem type, which
also indicated a main effect, F(5,215) = 17, p < .001,
ηp² = .283. Tukey comparisons revealed the same
pattern of results as self report, where dynamometer
spikes predicted accurate responses only for insight,
t(215) = 4.23, p < .001, d = .6 and CRA t(215) = 7.83, p
< .001, d = .95 problems, but not analytic problems
(p = .99).

Does Aha intensity predict accuracy and
confidence?

Finally, we predicted that when anAhamoment occurs,
themore intense the reported feeling is, the greater the
subsequent confidence and accuracy. To assess
whether Aha intensity predicted accuracy we used a
GLMM, with Aha intensity as a fixed effect and partici-
pants as a randomeffect. Themodel indicatedapositive
effect of Aha intensity on accuracy b = 0.338, z = 6.48,
odd ratios = 1.4, R2 = .324, χ2 = 42, p < .001. An LMM
was used to assess the effect of Aha intensity (fixed
effect) on confidence (DV), with participants as a
random effect. This analysis also revealed that Aha
intensity positively predicted confidence in the solution
b = 0.514, R2 = .549, t = 14.7, F(1, 592.7) = 215, p < .001.
These results indicate that, not only does the Aha
moment predict objective performance, but the inten-
sity of the experience carries additional predictive infor-
mation beyond the mere presence or absence of the
phenomenology, as illustrated in Figure 4 below.

Exploratory analysis: do warmth patterns
predict accurate solutions?

We also conducted exploratory analyses on the
relationship between average perceived progress
(slope size in the dynamometer) and problem-solving
accuracy. Metcalfe and Wiebe (1987) found that per-
ceived progress (feelings of warmth) was predictive
of correct solutions for analytic problems, but not
insight problems. Thus, we explored whether dynam-
ometer derived perceived progress was predictive of
accuracy separately for “creative” problems (collapsing
over CRA and insight problems) and analytic problems
using GLMM (see Figure 5 below). For creative pro-
blems, we found that the slope (i.e. perceived progress
on the problem) was negatively predictive of correct

Figure 4. Left: Regression plot with Aha intensity on the x-axis and accuracy on the y-axis. Right: Regression plot with Aha intensity on the x-
axis and confidence on the y-axis. Shading represents 95% confidence intervals; grey lines represent (participant) random effects.

10 R. E. LAUKKONEN ET AL.



solutions, b =−1.026, z =−6.66, odd ratios = 0.358,
R2 = .276, χ2 = 44.4, p < .001. On the other hand, for ana-
lytic problems the slopewas not significantly predictive
of accuracy, p = .190. Therefore extending on Metcalfe
and Wiebe (1987), our results indicate that experien-
cing progress on a creative problem can indicate immi-
nent failure in finding a solution.

Exploratory analysis: embodying the Aha
experience

As a final exploratory analysis, we investigated
whether the maximum (max) dynamometer rating –
the strongest squeeze at any point in the trial –
could also be used to predict accuracy and the inten-
sity of Aha moments. This hypothesis occurred to us
posthoc because we did not instruct participants to
squeeze the dynamometer more tightly for more
intense Aha moments. Participants were simply
instructed to give the device a full strength squeeze
if an Aha moment occurred. Nevertheless, due to
the embodied nature of the device, it may be that par-
ticipants unintentionally squeezed the dynamometer
more tightly when a more intense Aha moment
occurred and this in turn may map onto
the accuracy of solutions. An LMM revealed that the
max rating positively predicted the intensity of Aha
moments b = 0.189, R2 = .481, t = 12.4, F(1, 566.9) =
154, p < .001. Moreover, a GLMM revealed that max
ratings also predicted the accuracy of solutions b =
0.087, z = 7.11, odd ratios = 1.09, R2 = .183, χ2 = 50.5,
p < .001. These results,although exploratory,suggestt
that the intensity of the insight experience was unin-
tentionally embodied through the dynamometer and
that this embodiment also predicted the accuracy of
the solution (see Figure 6).

Discussion

It is an intriguing prospect that a feeling can
somehow predict the discovery of a good idea in
one’s own head. Although anecdotes of such
sudden discoveries abound, it is only in the last
decade that scientists have been able to show that
humans can, and perhaps therefore should,trust
their feelings of insight (Danek et al., 2014b, 2020;
Danek & Wiley, 2017; Hedne et al., 2016; Salvi,
Bricolo, et al., 2016; Threadgold et al., 2018; Webb
et al., 2016, 2018). In this experiment, we aimed to
develop a new tool for measuring insight moments
that captures both the cognitive (suddenness) and
phenomenological (Aha) dimensions of insight. As
an application of this new tool, we hoped to comp-
lement previous research by showing that the impul-
sive feeling of insight embodied in real-time map
onto accurate solutions.

Consistent with previous studies, we found that
insight moments that were captured using a dynam-
ometer predicted objective performance for creative
problems. We also found that the intensity of the
Aha experience predicted solution accuracy, and
that this intensity was captured by the dynamometer.
Participants naturally (i.e. without instruction)
squeezed the dynamometer harder for more intense
Aha experiences. In an exploratory analysis, we also
found that this unintentional embodiment of Aha
intensity predicted confidence and accurate
problem solving. Thus, consistent with the findings
of numerous previous studies (e.g. Danek & Wiley,
2017; Laukkonen et al., 2018; Salvi et al., 2016; Webb
et al., 2016), these results firmly indicate that feelings
of Aha – and crucially, the intensity of the feeling – can
have informational value about the veracity of a
problem-solving solution.

Figure 5. Left: Regression plot for creative problems with slope size on the x-axis and accuracy on the y-axis. Right: Regression plot for analytic
problems with slope size on the x-axis and accuracy on the y-axis. Shading represents 95% confidence intervals; grey lines represent (partici-
pant) random effects.
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We also found that self-reported Aha moments and
“spikes” in the dynamometer converged. That is, when
the dynamometer showed a “spike” pattern indicative of
insight, participants tended to also verbally report that
they experienced an Aha moment. This finding indicates,
as proposed by Danek and Salvi (2020), that self-reported
insights are not likely to be confounded by confidence or
other metacognitive reflections and thereby strengthens
previous work using self-reports. The conclusion that
self-reported Aha moments are not a post-hoc interpret-
ation is also supportedby Shenet al. (2018),where partici-
pants solved CRA problems while having their heart rate
and skin conductance response continuously measured.
They found that participants had significantly raised
mean skin conductance on “Aha” trials compared to
“non-Aha” trials. Thus, the dynamometer, skin conduc-
tance, and heart-rate all further strengthen the validity
of the insight construct and suggest that participants
can accurately introspect them.

The dynamometer also mirrored the pattern of
results expected for different problem types, where
solutions to analytic or multistep problems tended to
be metacognitively predictable and solutions to
insight problems and CRAs were subjectively more
sudden and unpredictable (Metcalfe & Wiebe, 1987).
Moreover, consistent with Webb et al. (2018), we
found that CRA problems lead to the most insights
and showed the strongest insight-accuracy effect, fol-
lowed by insight problems, with analytic problems eli-
citing the fewest insights and no insight-accuracy
effect. With regard to analytic problems it is difficult
herein to disentangle whether feelings of Aha are
less “trustworthy” with such step-by-step problems,
or if these problems (aswas already arguedbyMetcalfe
& Wiebe, 1987) simply do not lead to key components
of insight, namely the cognitive process of restructuring

(Ohlsson, 1984; Danek, 2018). It may be that feelings of
insight (the Aha experience) are a weaker marker of
accuracy in contexts that are not “creative”, i.e. do
not involve implicit processing.

Relatedly, perceived problem-solving progress – or
feelingsofwarmth – showed that greater perceivedpro-
gress was negatively correlated with accurate solutions
for creative problems, but trended positively for analytic
problems. There is perhaps a relatively straightforward
explanation for the above results. Analytic problems
demand that an individual strategically and consciously
solve a problem, often inducing greater working
memory load than insight problems (Webb & Gilhooly,
2018). On the other hand, the important processes for
solving insight and CRA problems often occur implicitly
in the form of restructuring or complex associative pro-
cessing (Bowden, 1997; Danek & Flanagin, 2019;
Ohlsson, 1984; Pétervári & Danek, 2020). It therefore
makes sense that perceived progress is not predictive
of accuracy for creative problems because much of the
important processes are hidden from awareness
(though this should not be taken to downplay the
important role of explicit processing during creative
problem solving). On the other hand, since analytic pro-
blems are solved consciously and analytically, feelings of
progress are more informative. Speculatively, since per-
ceived progress predicts failure in finding a solution to
creative problems, this “illusory” progress may be diag-
nostic of functional fixedness or getting “stuck” on an
incorrect representation of the problem (Ohlsson,
1984). These results also further point to the important
dissociation between feelings-of-warmth measures of
suddenness and phenomenological measures of Aha
as capturing distinct features of insight (Bialić et al.,
2019; Kizilirmak et al., 2016, 2018; Laukkonen &
Tangen, 2018; Metcalfe & Wiebe, 1987).

Figure 6. Left: Regression plot with maximum dynamometer ratings on the x-axis and Aha intensity on the y-axis. Right: Regression with
maximum dynamometer ratings on the x-axis and accuracy on the y-axis. Shading represents 95% confidence intervals; grey lines represent
(participant) random effects.
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Insights are accurate, but how?

Danek and Salvi (2020) recently provided a process
account of why insight moments tend to be correct.
They proposed that,

Correct insight solutions are qualitatively different from
incorrect ones, because they require a restructuring of
the initial problem representation (Ohlsson, 1992),
leading to alternative interpretations of concepts that
at first seem unrelated, but suddenly fit together as a
whole or a good Gestalt. Correct solutions bring a
sense of closure and pleasure. In contrast, for incorrect
solutions, some elements may be missing, or do not fit,
yielding an incomplete sense of Gestalt. (p. 485)

In otherwords, the restructuringprocess itself ismarked
by positive emotions, and so long as the new Gestalt is
genuinely better than the old one, then the feeling of
Aha ought to predict correct solutions. Extending to
situations beyond restructuring, to any situation where
an idea might suddenly feel true, Laukkonen et al.
(2018) proposed that the feeling of insight carries infor-
mation about the underlying implicit work carried out.
That is, like other intuitions that draw on a person’s
past experience and expertise (e.g. when playing
chess, Ericsson&Charness, 1994), the insight experience
is akin to an intuition about one’s own idea, given what
one knows. Moreover, they proposed that since some
portion of creative problem solving is carried out
implicitly, then humans use the feeling of insight as a
heuristic to determine which ideas they can trust. Con-
sistent with this idea, Laukkonen et al. (2020) showed
that triggering feelings of insight using an anagram
could make propositions seem more true if they were
presented at the same time, suggesting that partici-
pants overgeneralized their Aha feeling. In other
words, the heuristic “If I feel Aha, then I have had a
good idea” spilled over to a temporally coincident
(but irrelevant) fact. The results of the present study
align well with both Danek and Wiley (2017) and the
more general Eureka Heuristic account of Laukkonen
et al. (2018, 2020).

“Pros and cons” of the dynamometer

There are some practical and conceptual advantages to
using a dynamometer to capture insight moments, par-
ticularly if one is also interested in measuring perceived
progress. First, the dynamometer is continuous and
substantially more sensitive than existing measures.
Second, the device can be used without significantly
impairing task performance. Overall performance was
comparable or better for similar tasks compared to

Webb et al. (2016, 2018) and Salvi et al. (2016). Our
CRA problems were taken from Bowden and Jung-
Beeman (2003), wherein average performance for the
same problems was 46.4% (30s solving time), whereas
our participants solved 72% of problems (90s solving
time). Thus, at the very least any distracting quality of
the dynamometer can be mitigated by extending the
time given to participants. Although we were not able
to directly test it here, previous research also indicates
that the dynamometer may help to mitigate verbal
overshadowing effects and help participants communi-
cate feelings more directly and viscerally compared to
verbal methods (Brown et al., 2014; Creswell et al.,
2016; Lieberman et al., 2007; Schooler & Engstler-
Schooler, 1990; Schooler et al., 1993). Third, when a tra-
ditionalwarmthmeasure is used, substantial data (up to
70% of trials, Laukkonen & Tangen, 2018) are unusable
because participants often solve the problem too
quickly. With the dynamometer, no trials were
removed. Fourth, the dynamometer can capture novel
interactions between experiences of insight and cogni-
tive components such as feelings of progress and sud-
denness (see Table 1), discussed further below.

As noted above, the opportunity to capture inter-
actions between perceived progress and Aha
moments also affords a paradigm for answering
novel questions. For example, it’s possible that
gradual warmth patterns preceding Aha are instances
of problem restructuring, or representational change
(Danek & Flanagin, 2019; Ohlsson, 1984, 2011; Péter-
vári & Danek, 2020). That is, a participant perceives
themselves as making progress on a problem using
an incorrect representation – and therefore provides
gradual warmth ratings – before suddenly arriving
at the correct representation and discovering the sol-
ution in an Aha moment (Table 1B). Such cases may
have unique cognitive or behavioural consequences
relative to insight solutions that follow from sudden
warmth patterns, which may be indicative of an
impasse (Table 1A). Danek (2018) recently highlighted
two pathways of so-called non-monotonic problem
solving, wherein a problem solver starts off with an
incorrect representation, which can either lead to an
impasse and a correct representation, or directly
from an incorrect representation to a correct one.
The dynamometer demonstrates the existence of
these two pathways, wherein impasse-Aha (Table
1B) or restructuring-Aha (Table 1A) can lead to insight.

There are also certain disadvantages. While our
impression is that the dynamometer does not substan-
tially interfere with the primary task (Bowden & Jung-
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Beeman, 2003; Webb et al., 2016, 2018), it is inevitable
that it divides attention to some degree. To ensure
that it is not distracting, a control condition would be
necessary. Given that participants can simply be given
more time to solve the problem tomitigate the distrac-
tion issue, the real concern is whether there is a differen-
tial effect on solving the different problem types. But
here too, our solution rates and Aha moments across
the different problems was comparable to previous
work (Bowden & Jung-Beeman, 2003; Salvi et al., 2016;
Webb et al., 2016, 2018). One possibility is that squeez-
ing the dynamometer with the dominant hand made
participants better at solving the creative problems
(see Goldstein et al., 2010). Therefore, if researchers
are interested in the relative accuracy of problem
solving, then it would be worthwhile counterbalancing
the hand that is used to squeeze the instrument. More-
over, although the dynamometer clearly showed
benefits of embodiment for the Aha moment (i.e. par-
ticipants naturally squeezed the dynamometer harder
for more intense insights, which mapped onto confi-
dence and accuracy), we do not yet know whether the
warmth measure also benefited from the visceral
nature of the dynamometer. A useful next step would
be to employ a control group wherein the dynam-
ometer is compared to traditional warmth measures
(Metcalfe & Wiebe, 1987). There is also room to
improve future analyses. One alternative method for
detecting spikes is acceleration, i.e. the rate of change
over time. By using a moving average window, dynam-
ometer ratings can be evaluated according to changes
in acceleration at any point during the trial, which in
turn could be used to infer an insight experience.
Since acceleration is a measure of the speed of increase
rather than the magnitude of the increase, the method
navigates any issues regarding the strength of the par-
ticipant’s grip. With regard to perceived progress,
methods used to analyze task-evoked pupil dilation –
another highly sensitive continuous measure – could
be co-opted for the dynamometer (e.g. Beatty, 1982).

Conclusion

In this experiment, we investigated whether a dynam-
ometer – a highly sensitive measure of grip strength –
could complement previous measures of insight by
capturing both the cognitive (suddenness) and
feeling (Aha) components of insight, embodied in
real-time. Our data largely converged with other
similar measures (e.g. Metcalfe & Wiebe, 1987; Webb
et al., 2016; 2018), and also demonstrated that real-

time Aha moments are highly predictive of correct
solutions to problems, so long as those problems
involve implicit processing. Moreover, participants
naturally embodied the intensity of their insight
experiences through the dynamometer, which
mapped onto confidence and objective performance.
Out in the world, this means that our Eureka moments
may mark important discoveries in complex, multi-
variate situations, but are perhaps less helpful when
a problem demands a more linear problem-solving
process. It was also compelling to find that the
dynamometer captured the intensity of the Aha
moment even though participants were not
instructed to communicate it, and further predicted
the accuracy of solutions. Overall,and consistent
with previous work (Danek et al., 2014b, 2020;
Danek & Wiley, 2017; Hedne et al., 2016; Salvi,
Bricolo, et al., 2016; Threadgold et al., 2018; Webb
et al., 2016, 2018), our results re-affirm the exciting
finding that Eureka moments tend to be correct and
likely play an important and adaptive role in
decision-making.
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Appendix A

Written instructions

You will be asked to solve a number of problems.

Some will look like this…

“A prisoner was attempting to escape from a tower. He found a rope in his cell that was half the length required for him to reach the ground
safely. He divided the rope in half, tied the two parts together, and escaped. How could he have done this?”

Other problems may look like this…

“Aid/Rubber/Wagon”

Here you are asked to identify the target word that links these three words together. In this case the target word would be Band
which forms Band-Aid, Rubber Band, and Bandwagon.

While solving each problem, you will use the hand grip device to give a continuous indication of how close you feel you are to
arriving at a solution. You will start by resting the device in your dominant hand. As you feel like you are progressing and getting
closer to a solution, increase your grip proportionally. If you feel like you are getting further away from a solution, lessen your grip. At
any given moment, the grip intensity should be representative of how close you feel to the solution.

In solving some of these problems, you may experience an Aha! moment in doing so. An Aha! moment is when the solution
comes to you as if out of nowhere – akin to a lightbulb moment, mini epiphany, or mini eureka moment. For example, “Oh! Of
course! It’s…”

If you feel as though you experienced an Aha! moment in solving a problem, give the device a full-strength squeeze.
If you don’t experience an Aha! moment, simply relax your grip once you have arrived at a solution.
You’ll be given 90 s to solve each problem. After you have verbalised your solution to me, you will be asked questions regarding

your confidence in your answer as well as any potential Aha! moment you experienced.
Each problem has one correct answer. There are no hints so carefully think about your answer as the first response you give will

be the one recorded. Some problems are more difficult than others, and you’re not expected to perform perfectly, so don’t be dis-
heartened if you don’t solve a problem. Just do the best that you can.

If you have any questions about any of the above, please ask them now.

Appendix B

Table of problems

Insight and analytic problems, unless otherwise cited, were taken from Laukkonen and Tangen (2017). Compound Remote Associ-
ates were taken from Bowden (2003).

Analytic Problems Insight Problems

Compound
Remote
Associates

Paula is trying to get in shape. She wants to do this by
climbing stairs. She starts on the fourth floor, climbs up
five stories, down seven, up six, down three, and up four
again. What floor is she on now?

A woman had two sons who were born on the same hour of
the same day of the same year. But they were not twins,
and they were not adopted. How could this be so?
(Patrick & Ahmed, 2014)

Cracker / Fly /
Fighter

Next week I am going to have lunch with my friend, visit
the new art gallery, go to the Social Security office, and
have my teeth checked at the dentist. My friend cannot
meet me on Wednesday; the Social Security office is
closed weekends; the dentist has office hours only on
Tuesday, Friday, and Saturday; the art gallery is closed
Tuesday, Thursday, and weekends. On what single day
can I do everything I have planned?

A dealer of antique coins received an offer to buy a
beautiful bronze coin by an unknown man. The coin had
an emperor’s head on one side and the date 544 B.C.
stamped on the other side. The dealer examined the coin,
but instead of buying it, he called the police to arrest the
man. What made him realise that the coin was fake?
(Patrick & Ahmed, 2014)

Water / Mine /
Shaker

Mary won’t eat fish or spinach, Sally won’t eat fish or green
beans, Steve won’t eat shrimp or potatoes, Alice won’t
eat beef or tomatoes, and Jim won’t eat fish or tomatoes.
Which items from the following list can you serve so that
everyone can eat every item: green beans, creamed

In this town, a man has married 20 women. All of the
women are still alive, and the man has never been
divorced. Polygamy is illegal in this town, and yet the
man has broken no law. How is this possible? (Patrick &
Ahmed, 2014)

Right / Cat /
Carbon

(Continued )
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Continued.

Analytic Problems Insight Problems

Compound
Remote
Associates

codfish, roast beef, roast chicken, celery, and lettuce.
(Schooler et al., 1993)

The following verse spells out a word. I am a food for you
and me. My first letter is in pat but not in tar. My second
letter is in stream but not in smart. My third letter is in
giraffe but not in fridge. My fourth letter is in treat but
not in absent. What is the word that this verse described?

A group of people watched as the queen attacked the king.
No one said anything. Why? (Patrick & Ahmed, 2014)

Cross / Rain / Tie

There are three playing cards lying face up, side by side. A
five is just to the right of a two. A five is just to the left of
a two. A spade is just to the left of a club, and a spade is
just to the right of a spade. What are the three cards?

A magician claimed to be able to throw a ping pong ball so
that it would go a short distance, come to a dead stop,
and then reverse itself. He also added that the ball would
not come into contact with anything, he would not use a
fan, and he would not tie anything to it. How could he
perform this feat?

Tank / Hill / Secret

A group of soldiers were standing facing west. Their
sergeant shouted at them: Right turn! U-turn! Left turn!
In which direction are they now facing?

An unemployed woman did not have her driver’s licence
with her. She failed to stop at a railroad crossing, then
ignored a one-way traffic sign and travelled three blocks
in the wrong direction down the one-way street. All this
was observed by a policeman who was on duty, yet he
made no effort to arrest the woman. Why?

Cover / Arm /
Wear

The police were convinced that either A, B, C, or D had
committed a crime. Each of the suspects, in turn, made a
statement. Three of the statements are true, one is a lie.
A said, “I didn’t do it.” B said, “A is lying.” C said, “B is
lying.” D said, “B did it.” Who committed the crime?
(Schooler et al., 1993)

A young boy turned off the lights in his bedroom and
managed to get into bed before the room was dark. If the
bed is ten feet from the light switch and the lightbulb,
and he used no wires, strings, or other contraptions to
turn off the light, how did he do it?

Man / Glue / Star

What day follows the day before yesterday if two days
from now will be Sunday?

Mr. Hardy was washing windows on a high-rise office
building when he slipped and fell off a sixty-foot ladder
onto the concrete sidewalk below. However, he did not
injure himself in any way. How is this possible?

Illness / Bus /
Computer

Three spies, suspected as double agents, speak as follows
when questioned: Albert: “Bertie is a mole.” Bertie:
“Cedric is a mole.” Cedric: “Bertie is lying.” Assuming that
moles lie, other agents tell the truth, and there is just one
mole among the three, who is the mole?

Sid Shady was working for a large construction company
that was very concerned about employee theft. Someone
tipped company security that Shady was the man to
watch. Each night, he passed through security with a
wheelbarrow full of scrap lumber, discarded electrical
wires, and chunks of concrete. The security guards
checked the contents daily, but could find nothing of
value. What was Shady stealing?

Wet / Law /
Business

A: The number of false statements here is one.
B: The number of false statements here is two.
C: The number of false statements here is three.
D: The number of false statements here is four.
E: The number of false statements here is five. Which of the
above statements is true?

A man pushed a car. He stopped when he reached a hotel
at which point he knew he was bankrupt. Why?

Reading / Service
/ Stick
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